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Research on the scheme of the reinforcement treatment of deep soft soil
foundation in an ore yard
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Abstract: A large number of dock yards are built on deep soft soil foundations. Improper foundation treatment is prone to
problems such as insufficient bearing capacity and excessive structural displacement. This paper analyzes the
accumulation and dissipation rate of excess pore water pressure in the foundation during trial operation, aiming at the
super-large displacement of the foundation during the trial operation of an ore yard in Anhui province. The underlying
reason of the incident was found out, and a secondary treatment plan for drainage consolidation was proposed. Based on
the geotechnical engineering finite element analysis software LinkFEA, the method of strong coupling seepage field and
deformation field was used to predict the change process of excess pore water pressure and displacement with or without
drainage measures in the foundation. And the predicted results are consistent with the experimental results. The research
shows that the amplitude of excess pore water pressure and horizontal displacement in the foundation are larger and the
safety is lower in the treatment without drainage plate. After using drainage plate, the excess pore water pressure in the
foundation can be greatly reduced, the stability safety factor is greatly improved, and the horizontal displacement is
greatly reduced. The excess pore water pressure in the foundation of the drainage slab treatment area is wave-varying in
the horizontal direction. The excess pore water pressure in different soil layers in the vertical direction varies greatly and
is sensitive to the consolidation coefficient.
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Fig. 1 Typical section of the ore yard
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Fig. 2 Deformation photo of foundation and canopy grids
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Table 1 Relationship between drainage plate spacing and
consolidation time
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Fig. 3 Layout of drainage boards inside the foundation of the
mixed material yard
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Rl R B ENERR ORI ORI R
kPa #it@ #LO1 FFLO: Ht@:H 1@ #H+G
50 267 267 245 306 3.06 3.06
100 129  1.29 201 305 274 274
200 140 140 212 324 322 32
400 116 116 208 308 347 347
800 1.32 132 293 290 342 342

*3 TRBEZEEHNSNREFEEXR
Table 3 Consolidation pressure vs. compression modulus of
soils
VO VA i3 S v/ S/ S Vi vy 5307 S v 01 G Y
kPa Fi1@ FHLGOLAFLO:, FLG: FHL®FHLO

50 2483 2483 1607 2528 2190 2190
100 3217 3217 2457 3765 3530 3530
200 4857 4857 3203 5863 5560 5560

400 7727 7727 5413 9315 11400 11400
800 11877 11877 9733 14178 18430 18430

TR AR S R P 2Rt A Y o VR
FEEEL 1 500 MPa, JAFAELEL 0.2, & KALFE A
(1135325 Z3BOFN SR 2400 R s s IR 1) A o 22 flh T
TCINEFT-RAR SR R RS E - AR, ki
TE5Z R EL 10 GPa, AZHilHL 1 kPa. Mg
MMk, « n AR, ¥HUA 100, 057, 0.68. &
AR E . BB R FLBRR S AL LAk
FAF, HERF P bR c=0 kPa. ¢=36° (HU{H 5HE
R , ekl 5 RE B Ak c=0 kPa, ¢=14.3°
(BEHEZA0.2) 5 FIH Ty HiEEAm T c=13.4 kPa.
9=28.8% HAhBEAMIEL c=10 kPa, ¢=5.71° (JEH#
Z2H0D .
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Table 4 Parameters for Duncan E-B model and physical parameters of fill and cover soils
FhR ﬁﬁﬁf’%ggt ggz ke @3 K 0 R Ko om K

TRA R 1.80 0.300 — 0 360 500 0.350 0.800 340 0.200 1000.0
O 18.8 0.472 — 134 288 300 0.116 0747 100 0.176 1800.0
WRE L@ 1.88 0.483 0.416 274 285 76 0600 0670 31 0.620 5320
Ul N 1.87 0.487 0.416 161 315 41 1170 0650 21 0760  299.3
WREHR AR LG, 175 0.552 0.381 21.0 296 77 0560 0.700 19 0710 4813
¥ A+ ®s 1.86 0.486 0.360 186 313 169 0420 0.800 44 0420 10140
MR T® 1.96 0.440 0.368 0 314 127 0620 0.820 33 0740  762.0
MR +6 2.01 0.426 0.370 100 330 200 0500 0.810 120 0500 1200.0
HeAKAR 1.86 0.010 — 307 297 149 0116 0.747 50 0.176  894.0
IR 1.80 0.300 — 0 360 1000 0.350 0.800 340 0.200 6 000.0
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NT Sy AT AR AT S R B E R, TR
T M B SN E HEK R B R T %

T R AL A L FLBR KR g A i R g
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Ko R MERR S, A 17 e R EFE 24.5 m)
FEE 22 2 (HERHAR) Wi FE 35.8 m) I
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JE 71 176.6 kPa, 5 RSAHIIE I AR 1) A 3H - AR
AR e AR 1 B R B Infr 22 226.4 kPa (3.5 m i
JRIEAL, 10 mEHERD 2N 0780 2 22 b
31 m AL RIEFLIK Ly 22 m,  BIEBFLERK
J£ 77 215.8 kPa, L K hnfar#k 449.5 kPa (3.5 m
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Water head in the foundation without prefabricated
vertical drain
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(3) HFE AL A 7
K10 N5 17 A 22 b h i FLRR K Sk,
AL LIE PR AN TSR A 7K B A B X3 b R AL B K Sk
KH#AE 14 m o4, RGE LR /KL /) 50 kPa Zefq,
FAEARR) 14 R0k
Ak i
/@«:1.079 fﬁg&i&m
g o 9208 e el
141 | k=1.440

! L0
Il IR OB B 6
i ik
i B SRR WA @
D600@2 400

3BEm | 102m
Bl Al

B9 FTHOKIREIMEMRERERY
Fig. 9 Stability safety factor of foundation without
prefabricated vertical drain

20 T e
T = - T T T T TR ® | = O ——1
E 0% —— \ I =T —
S s i a)
1 7774\»77 4 ottt A e B
-20 f T s i i
) T =1 - 1 T 1
-150 -100 -50 0 50 100 150

x/m
(a) 17 %

T I AT 51 = I I
20 | i 1;? —— i i
Eo — — i g J“’ﬁt‘ i = = S==_==
= { 1 i3SI Y Yy it >
N \%\ Y Y
J EEetE : FAAY
220 i T i A0 W 1 W A T I
T3 1 177 I 1 N 57 | W A
1 1 Il Il 1] Il ST B ZA | - 1 T Il Il 1T
i i
-150 -100 -50 0 50 100 150
x/m
(b) %% 22 %%

E 10 HREEKREHEIKK
Fig. 10 Water head in the foundation with prefabricated
vertical drain
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Fig. 11 Relationship between horizontal coordinates of
typical locations and excess pore water pressure
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Fig. 12 Super pore water pressure vs. elevation in prefabricated
vertical drain and soils at the middle of the left
bearing platform and the underground gallery
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Fig. 13  Stability safety factor of foundation with
prefabricated vertical drain
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Fig. 14 Settlement at the ground surface of the storage yard
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Fig. 15 Comparison of horizontal displacements inside the
inclinometer hole (3 m to the right of the left platform)
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